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NUT AND SEAT ASSEMBLY FOR CLAMP 

ifte^fesent invention relates to a nut and seat assembly for a clamp, to a 
clamp comprising that assembly and to methods of fastening articles such 
5 as pipe work using clamps. 

A metal clamp is known for securely and hygienically attaching pipe work, 
typically for attachment of a flexible plastic outer hose onto a more rigid, 
inner metal pipe. Such clamps are in wide application, in particular in the 
1 0 food and hygiene industries, and as such these clamps need to comply with 

M- strict requirements for hygiene including integrity of clamping action and 

P sealing between the pipes clamped. 

ftl 
P 

W The known clamp, made of metal, comprises upper, middle and lower 
1 5 Jfj clamping jaws, pivoted by a drilled pivot and using a connecting pin. This 
? type of pivot is, however, rather expensive, especially in a mass-produced 
W item such as the known clamp. Further, the clamp is made from a relatively 
5 large number of components, and it would be desirable to make a clamp 
f*f with fewer components. 
20 

In use, the known clamp is opened and closed a number of times, and it is 
a further problem that it is easy for the bolt and/or the nut to become 
separated from other parts of the clamp. The clamp then has to be 
discarded because it is incomplete. 

It would be desirable to be able to make this type of clamp in a plastics 
material, but the differing strengths of plastics versus metal mean that it is 
not possible to copy the metal clamp and simply make it out of plastic. 

30 Lastly, the known metal clamp operates satisfactorily and there are no 
significant complaints about the clamp in use. 
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It is an object of the present invention to provide a clamp for sealing of pipe 
work, the clamp being made of plastics material. A further object of the 
present invention is to provide for improved operation of a clamp. 

5 Accordingly, the present invention provides a nut and seat assembly for a 
clamp, comprising 

(i) a nut to be tightened onto a bolt; and 

(ii) a clamp member having a seat for the nut and an aperture defined 
by an opening between prongs so the bolt can be inserted laterally into the 

10 aperture and the nut can be tightened axially against the seat; 

M wherein tightening of the nut onto the seat prevents outward 

fj movement of the prongs away from the bolt. 

rS . 

81 

W In one embodiment of the invention, projections on the seat cooperate with 
a recess in the nut, to prevent outward movement of the prongs. 
Alternatively, the recesses are on the seat and there is a projection or a 
W number of projections on the nut. Thus, in use the nut and seat cooperate 
as the nut is tightened to hold the prongs of the seat and prevent them from 
being pushed outwards and in this context outward movement is prevented 
20 in that there is a limit to the movement and/or the movement is at least 
resisted. 

Optionally, tightening of the nut onto the seat additionally pushes the prongs 
of the clamp member together and can tighten the prongs around the bolt, 
25 and this option has a further advantage in ensuring as tight as possible a 

union between the respective components, namely nut, bolt and clamp 
member. ^ 

In a preferred embodiment of the invention, the action of the nut and seat & 
30 is obtained by combination of a mating surface at or towards a lower edge 

of the nut which co-operates with a corresponding mating surface on the 
seat. The nut is wound onto the bolt, with the bolt positioned betwe n 
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prongs of the second clamp member, and then as the nut is tightened onto 
the bolt action of the surfaces on each other prevents outward movement 
of the prongs and/or pushes the prongs together and tightens them around 
the bolt. 

In a specific embodiment of the invention, described in detail below, a 
concave recess is provided on the nut and this cooperates with a convex 
portion on the seat and dimensioned so that tightening of the nut prevents 
splaying of the prongs, and preferably urges the prongs together. 

A further embodiment provides respective projections and recesses on the 
upper and lower clamp members that are brought together by tightening of 
the nut. The interaction of these projections and recesses as the upper and 
lower clamp members are brought into contact resists outward movement 
of the prongs. 

It is convenient for the seat of the second clamp member to comprise prongs 
which form a U-shaped aperture having an open side. In this way, a bolt can 
be inserted laterally into the open side of the aperture until it locates at the 
bottom of the U. The seat is formed from upper surfaces of the prongs. 
There is an advantage in this embodiment, in that the nut can be located on 
the end of the bolt when the clamp is open and it is not necessary for the 
nut to be removed from the bolt for the clamp to be closed, as the bolt can 
be moved laterally into the open side of the aperture and the nut then turned 
and axially tightened into the bolt, axial tightening of the nut drawing the 
second clamp member toward the first clamp member and exerting clamping 
action. 

The nut may comprise wings for hand tightening in use and also a means for 
machine tight ning th nut onto the bolt during manufacture of a clamp 
which incorporates the assembly, such as a hexagonal portion to engage 
with a driver on or associated with the manufacturing process. In a specific 
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embodiment of the invention the components of the assembly are made of 
plastics mat rial, and suitable plastics include polycarbonate, polyamides, 
polyoxymethylene (POM) and polysulphone. Generally, the plastic should be 
chosen so as to confer suitable strength to the clamp, including operational 
strength under hoop stress, as this stress is present in use of the clamp 
around a pipe. The plastic preferably resist water ingress. Good tensile 
strength is also preferred and the plastic is generally an engineering polymer 
rather than a commodity plastic. It is preferably mouldable and typically 
glass filled to add rigidity and ensure thick sections of components do not 
sink during the moulding process and to maintain integrity of the 
components. A fill level of from 30 to 40 percent is particularly suitable. 

A second aspect of the invention provides a method of securing a clamp 
around a pipe, comprising:- 

locating an upper clamp member over the pipe; 

locating a lower clamp member under the pipe, respective first ends 
of the clamp members being connected, optionally via a pivot, and a bolt 
being attached to the second end of one of the clamp members; and 

tightening a nut onto the bolt so the nut engages with a seat on the 
second end of the other clamp member so as to close the clamp; 

wherein the seat comprises prongs forming an open-sided aperture for 
the bolt; and tightening the nut prevents outward movement of the prongs 
away from the bolt. 

Preferably, tightening the nut onto the bolt causes movement of the prongs 
inwards and tightens the prongs around the bolt. 

A third aspect of the invention lies in a clamp, for clamping pipework, 
comprising :- 

a first clamp member; 

a second clamp member; 

a bolt; and 
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a nut 

such that when the first clamp member is attached to the second 
clamp member and the bolt is attached to the first clamp member the nut 
can be tightened onto the bolt so as to clamp pipework between the first 
and second clamp members, 

wherein the second clamp member comprises an aperture defined by 
prongs and into which the bolt can be moved laterally, and tightening of the 
nut onto the second clamp member prevents splaying of the prongs. 

In an embodiment of the invention shown in an example below, tightening 
of the nut onto a seat of the prongs of the second clamp member exerts an 
inward force on the prongs, towards the bolt. This confers the additional 
advantage of further holding together the nut and seat components of the 
clamp and ensuring integrity of clamping action in use. 

A suitable second clamp member comprises an open-sided, U-shaped 
aperture defined by prongs and in use the bolt can be moved laterally in and 
out of the aperture and the nut is tightened axially onto the bolt. Further, the 
first and second clamp members can be pivotally connected at respective 
first ends. 

The bolt is typically separate from the first clamp member and comprises a 
retention means and the first clamp member comprises an aperture through 
which the bolt passes such that when the bolt has been passed through the 
aperture removal of the bolt from the first clamp member is resisted by the 
retention means. Thus, there is the advantage that once assembled it is 
unlikely in use that the bolt become separated from the first clamp member. 

An example of a retention means comprises a resilient, angled projection so 
the bolt can easily be inserted into the aperture but is more difficult to 
remove once inserted. An example of a bolt comprises a T-shaped end 
portion to engage against the first clamp member in use and to act as a pivot 
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for pivotal movement of the bolt relative to the first clamp m mber. At the 
end that receives the nut the bolt can comprise a non-threaded portion to 
facilitate location of the nut onto the bolt. 

In a specific embodiment of the invention described in more detail below, the 
first and second clamp members are separate but pivotally engaged to each 
other and wherein one of the first and second members comprises a resilient 
retention means and the other comprises a surface against which acts the 
retention means, and wherein it is easy to snap the first and second 
members into pivotal engagement but more difficult to disengage the first 
and second clamp members thereafter. Thus once assembled it is unlikely 
in use that the first and second clamp members are detached from each 
other. The clamp is also made of plastics material. 

Another embodiment of the third aspect of the invention provides a pipe 
clamp comprising at least first and second parts having a pivotal connection 
to alow the parts to be opened for receiving a pipe, and a nut and bolt which 
can be tightened to secure the clamp on the pipe, one of said parts having 
a bifurcation at one end through which the bolt passes, said end having 
means which engage with the nut when it is tightened on the bolt so as to 
limit opening of the bifurcation. 

Preferably, a concave recess cooperates with a convex portion or portions 
dimensioned so that tightening the bolt urges the bifurcation together. The 
concave recess is suitably provided on an inside surface of the nut and the 
convex portion or portions are suitably provided on the end of the part 
through which the bolt passes. 

A further aspect of the invention lies in a clamp, having an upper member 
and a lower member to go around a pipe, a nut and a bolt, wherein the bolt 
is separate from the lower clamp member and comprises a retention means 
and the lower clamp member comprises an aperture through which the bolt 
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passes such that when the bolt has been passed through the apertur 
removal of the bolt from the lower clamp member is resisted by the retention 
means, and wherein the first and second clamp members are separate but 
pivotally engageable to each other and wherein one of the first and second 
members comprises a resilient retention means and the other comprises a 
surface against which acts the retention means, and wherein it is easy to 
snap the first and second members into pivotal engagement but more 
difficult to disengage the first and second clamp members thereafter. 

Optional and preferred features of the first to third aspects of the invention 
may also be incorporated into a clamp of the fourth aspect. 

There now follows a description of a specific embodiment of the present 
invention, accompanied by drawings in which:- 



FigVs 1a and 1b show schematic end views of a prior art clamp and 



Fig.s 2a - 2c show side views illustrating operation of a clamp of the 
invention; 

Fig.s 3a - 3e show side, bottom, top, rear, and front views of a clamp 
of the invention; 

Fig.s 4a - 4f show side, front, rear (without nut) views and three 
views illustrating assembly of a clamp of the invention; 

Fig.s 5a - 5f show side, bottom, top, front, rear and sectional views 
of an upper member of a clamp of the invention; 



a cla 




of the invention; 



Fig.s 6a - 6e show side, top, front, rear and sectional vi ws of a 
low r member of a clamp on the invention; 
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Fig.s 7a - 7d show side, further side, top and bottom vi ws of a nut 
for a clamp of the invention; and 

Fig.s 8a - 8d show front, side, top and bottom views of a bolt for a 
5 clamp of the invention. 

kTl^jvn pipe claim is shown is figure 1 a. 

Referring to figures lb and 2-8, a clamp according to a preferred 
10 embodiment of the invention is shown generally as 10 and comprises upper 

M clamp member 11 and lower clamp number 12 pivotally connected by 
respective pivot portions 1 3 and 1 4 of the upper and lower members. Bolt 
15 passes through aperture 16 in the lower clamp member 12 and nut 17 
HI is tightened onto bolt 1 5 to close the upper and lower clamp members 
around pipe work (not shown). 



M 1 



Referring specifically to bolt 1 5, the bolt comprises a threaded portion 1 8 to 
i|| engage the nut and has an end portion 1 9 of reduced diameter, designed to 
P ease location of a nut onto the bolt. The end portion 1 9 is square in cross 
20 section, with a circle defined by the apices of the square being of a diameter 

that is the same as or slightly less than the diameter of the inside of the nut. 
In addition, this end portion facilitates ejection of the bolt from a mould 
during the manufacturing process. 

25 The other end of the bolt includes shoulders 20 which engage with the lower 

clamp member and allow the bolt to pivot whilst engaged with the lower 
clamp member. A retention lug (not shown) optionally projects from the 
shaft 23 of the bolt such that once the bolt has been inserted through 
aperture 1 6 in the lower clamp member it is difficult to remove the bolt from 

30 the lower clamp m mber. 



Referring to the detail of the end of the lower clamp member 12, the end 
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portion 24 comprises'aperture 1 6 to which the bolt is inserted. The aperture 
1 6 is oblong and allows the bolt to pivot with shoulders 20 ngaging bolt 
seats 25. It is also an option for the aperture to be substantially circular. 

Referring to the detail of the end of the upper clamp member, end portion 26 
comprises prongs 27 which define a substantially U-shaped aperture 28 
which has an open side 29 and a closed side 30. The end portion 26 also 
comprises projections 31 which cooperate with the nut as is described 
below. 

The nut 17 comprises wings 32 for hand-tightening, and hexagonal end 33 
which is used for machine assembly of the nut onto the bolt. Lower portion 
35 of the nut comprises inner, angled surface 34. In use, as the nut is 
tightened onto the bolt, the bolt being located within aperture 28 of the 
upper clamp member, surfaces 34 engage with projections 31, and 
cooperate with corresponding angled surfaces 36 on those projections, such 
that further tightening of the nut exerts a force inwardly, to prevent outward 
splaying of prongs 27 and to tighten prongs 27 around the bolt 15. Further 
projections 37 extend from the prongs 27 and prevent overdosing of the 
clamp. 

With reference to figures 4a and 4d-4f , a clamp of the invention is shown 
illustrating the pivotal connection between the ends 1 3 and 1 4 of the upper 
and lower members. The ends are formed such that projections on the end 
of the upper member cooperate with an angled groove on the inner surface 
of the lower member. The orientation of the groove in the lower member is 
such that the upper member can easily be inserted, and this can be a "snap- 
fit- and removed when the clamp is fully open, but the two members are 
locked together when the clamp is closed or partially open. 

The lower member of the clamp may optionally includ a section 38 into 
which an insert bearing a logo or some other form of identification can b 
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placed. This section of the lower member is preferably made of a clear 
plastic so that the logo insert is visible when the clamp is clos d. 



The invention thus provide a nut and seat assembly for a clamp, a clamp and 
a method of clamping articles such as pipes. 



